Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



1/24 












Register 
Studies x 




Compare 
Results 







FIG. 1 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

2/24 





Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

3/24 



Process Each I, 
CT Slice (s&r^ij 



Compare Results 
for Neighboring 
CT Slices 



Results \^ N 
.Sufficient? 




Tabulate 
Results 



Reclassify 
Structures 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



4/24 




3<? 



Nonlinear 
Preprocessing 



I 



Vertical 

Region 

Identification 



Determination 
ofThreshold 



3>t 



Use Threshold to 
Process Image 




Reclassification using 
Combined Threshold 
Results 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

_ 5/24 



4- 



CT Images 



Nonlinear Pre- 
processing 



BIO 

(Binary Image Data) 



Process 
Thresholded 
Image 



PPID 
(Pre-processed 



Results 
Acceptable? 



Re-classify Using 
Combined Threshold 
Results 



Vertical Region 
Identification 



* luciiuiioauuii j 



0 



FIG, 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



6/24 



CT Image Data 




Begin 



Threshold 



>7> 



BIO 

( Binary Image Data) 



Downsampie 



<r 1 



(PPID) 

Pre-processed Image Data 
(see Fig. 3a) 



(Vertical Projection 
Histogram) 
(see Fig. 6) 



DBID 

(Downsampled Binary 
Image Data) 



(Horizontal Projection 
Histogram) 
(see Fig. 6) 



Find Trachea Region 
(see Fig. 7a, 7b) 



1$ 



Find Spine Region 
(see Fig 8a, 8b) 



Find Sternum Region ; 
(see Fig. 9a, 9b) j 




fig 3 a 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



7/24 



Detection of 
Initial Lung 



1JL 




Computation of 
Most Anterior 
Posterior, Medial 
and Lateral Border 
Points 







Border Correction ** 



fro 



Computation of 
Geometric Properties 
of Structures 



Left Lung 
Border Tracing 




Lung Splitting 



Sequential Labeling 
of Structures 



Vertical Regions 

i 



Horizontal Regions 



1* 



Classification of 
St ( ggutes^ x 



FIG. 4 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

8/24 



3 




Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

9/24 




FIG 5e 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



10/24 




FIG. 6 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 




FIG. 7b 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



12/24 




FIG. 8a 



Hi 

'SHI 

;:;illlllllllllllfllll 



FIG. 8b 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 




FIG. 9b 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



14/24 




i-.u Mi: rnoD and System i ; or nn- Di;iktk)n, Comparison and Volumetric 
-a noN of Pulmonary Nodules on Medical Computed Tomography Sc ans 
Margrit Betke et al. 
09/812,021 



15/24 



I 

*3* 




Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 





FIG. 12b 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

17/24 



i 



2H< 



7 



V 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

18/24 




Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

19/24 




Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



20/24 




fig n 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

21/24 



3Jo 



Structure Size 



S52 



Structure Shape 



S ^4 . , Vertical Region 

of Structure 



J— X. 



Nodules 



fypK^i Rule Jpi ": fv L. Potential 
Thresholds 1 f y I Nodules 



3^ - 



Vessels 



Horizontal Region , 
of Structure 



FIG. 18 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



22/24 




Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 

23/24 



Register Vertical Regions 
of Different Studies 



Register Global Landmarks 

of Different Studies 

Using Affine Transformations 



Register Nodules 



3GO 



FIG. 20 



Automated Method and System for the Detection, Comparison and Volumetric 
Quantification of Pulmonary Nodules on Medical Computed Tomography Scans 
Margrit Betke et al. 
09/812,021 



24/24 



Image n Image n+1 




